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(57) Abstract: 

PROBLEM TO BE SOLVED: To improve electrical 
connection reliability by filling heat resistant 
conductive paste or the like in a penetrating 
through-hole and a hole of a via through-hole, smoothing 
the paste, then forming a copper-plating layer, and 
forming a land on a conductive via through-hole and a 
land on the conductive penetrating through-hole. 

SOLUTION: Copper-plating layers 34, 35 are executed by 
an electrolytic copper plating method form via 
through-holes 42A, 42B and a penetrating through-hole 
36, and solderless type nonconductor filler-contained 
insulating paste 37 or heat resistant conductive paste 
38 Is filled In the hole. Thereafter, the pastes 37, 38 
projected from peripheries of the holes 42A, 42B and the 
hole 36 are emitted by a laser beam, smoothed, and then 
copper-plating layers 40, 41 are formed by an 
electrolytic copper-plating method. Then, the conductive 
via through-holes 42A, 42B, a conductive penetrating 
through-hole 36A, a land on the conductive via through 
hole, and a land on the conductive penetrating 
through-hole are formed by a photoetching method. 
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. 1 

(4 6) (4 7) 
/W— /V^ArJi^ > K (4 3 A) {4 3B) , ^SRii 
/P?t_h7 K (4 4) (4 5) . *5j;TJ?[^a 
HIBS (7) (8) S^'fe,o#SBft!liBiS&«{:l*5V^r, MIE 
rtSlHiBS (7) (8) »^;£®^»ic«{cMis#fl;tfT^/V' 

-*:-/p:A:J:9>K (4 2) (4 3) fc^i^-r.5®Mg? 
ig^ffl^^i/K (5) (6) iWH^tcf>smmm^ (4A) >S: 

i»« (4 A) »c?^J5K$tl.fcrtSlHl^ (7) (8) mmi^ 10 
il'fliilTc^JillSrJSL^t;::. iJ6iftfl}JIM (9) do) mt 

mm^mm d d d 2) ^^j^fig-rsxat. wie 

»^^^«^J# t (19) ( 2 0 ) i: 

mmt^mmmm (4 a) srite^-^*p*r. mm, 
mv. 4f-mim^ (.2 1) (2 2) -rsxsi:. mist^ 
(2 1) (2 2) ^titc^^mmmm (13) 
(14) m\^mmmm^Mm^<^y v (5) (s) 
©^eic^sisfSMPiEB (2 4) (2 5) ^mm. r 

tvSr^^/V-^^^J' (24A) (25A) t UT. <2t*P© 

»f-if-ASrfflv\ trrij^'Rji;^ (2 6) 20 

(2 7) Sr*?L^{c, WIBJlMgli^ffl^-??' K (5) 
(6) JlS^C#«UT^^^^«^J (1 1) (1 2) (1 
7) (1 8) «S::i^=¥WV— f^Srfl8ltb^*-f-SX 
e 5 T Srfr 5 Xig , 3Jci;::*¥aRiBl:&^^'l' i^^' 
h«^^«)o#teSrfflV\ Bl^«>o#S (3 4) (3 

5) SrJ^^L, trT;^/^5J^— (4 2A) (4 2B) t 
:Sal;^/W-5f:-/V (3 6) SrJ^J^fe. Ld^S^JcttflBRiii 

/V (3 6) *Sj;r5trT;^/V— (4 2 

A) (4 2B) ?ti^icM^^J^'f7'ojiffKi^att-<-;^ 

h (3 8) *fctt:f:^**::7^7-A9iffe)@:'<— ^ h (3 30 

7) Sr^«?^^t-SX@i:. KrIB, If T^/v— sJ^-zv 
(42A) (42B) tHiia;^/V— /I' (3 6) t<0 

:r:±K^mi^ftm^mm^^-:^h (3 8) */ctt^« 
ft::7^-7-A!Jiteiit'<-;=^ h (3 7) ^:r.e^i^^U'-^ 

hm^mii>o^m^m^\ m2mit^tm (40) 
(4 1) sr^f5xst. m^MK. tiiiw.^s^mmm (4 

6) (47) t^m^T::^A — 5}^— /W(4 3A) (4 3 

B) t ^mSii^/l'— 5^— (3 6 A) t^aC7':^/l' 

— Jj^— /W5t±7>K (4 2) (4 3) tMmMM:^/l'— 40 
JJ^— /v:A:_h^i^K (4 4) (4 5) i:Sr3^^-r5X@Sr 

(5 3) „ 

Ilt:*^2l ffi*3Rl^C*5V^T. MIElfT^Mal?^ 
(2 6) (2 7) S:^^;<f;^v— !?3fe4rffiv\ ^©v- 
•!fS[S9. 0~10. 7 /ini36HT?JPXU -^rtOlfr^^ 

/u— jJn— /i-?v:±@ (3 0) t If t;^/v— 5}^— /I'j^jicS 
(29) ©^;i5 1 ~ 1 1 %®ffl-e. WimvrrmWM:^ 

(2 6) (2 7) il®©:A:w|ft{C*f-t-'57^'-^<^ (2 

8) tt, l~^a[®ffl•T?^T5xat. ttriEtfr;^/w-jj^ 50 
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~-fV:K±^ (30) ;aS0. 04~0. 1 5inni|eH-e, r 
(OlfTX/k—jJ^— (2 6) (2 7) I^M«Si|t$tt 
4 ~ 2 5 M m©H•T?^T 5 XmSr5^-r 5 r Sr#@: t -r -5 
;*:|8M<^#aWJiSi»«0»[jg;^fe (5 3) c 

[fi*«3l if*3^1{;l*5V^T. miB4S^5?J^5'-f 7*0 
iiH^^mtt-^-^h (3 8) tt, Bffftl^ei^k^^Wgi:^^ 

mM^y -< ^, m, m. =^y^ 

n«J;<. *9fa^^*:7^7-<0-^*fil*, 5 0-9 6* 
3) . 

[0 0 0 1 J 
[0 0 0 21 

<r>7h^m'sm\zj&w:t^mmMm'K («t. ifT;:^/^- 

oV^-C. E7 (a) ~ (c) , S8 (d) ~ (e) , S 

9 (f) , m\oKm-i^. siw-r^c 

[0 0 0 31 ^©HKO^M. mi (a) {c^i" 

ipJc, F*9«^?S61, 6 2 i:ii^5ift««6 3*>?>?^^$ 
I^M^IS 9 if&igtS« 6 4 Sr#5o 

[0 0 0 41 07 (b) ±fBrtS 

^3g»)!tei&S«6 4{cSMS^i^||/^5/ K6 5. 6 6:feJ; 
U5rt«lHj»&6 7, 6 8=Sr^fe)©P';4- h^y^V^/^tcJ: 
!JJ^^LT(^^gai6«6 4ASr#5. 

[0 0 0 51 i^tw, 07 (c) (J:*-t-±5(-. ±IBrt;i 
iBi^«6 4Ai:S«ttrflgSr-&a, mMX^fc-iJy 7.:^ (fil 
T, 7'yyw^^7 1, 7 2i:|Hi-) XU^S^Sffl^^fe 6 
9. 7 0 Sr«a;^»--a-h>-^TiDl^, *D£EfiKMi-5. 

[0 0 0 61 JSki;!. 08 (d) {C^-Tipl-. Ky/WS: 
fflV\ *ffi*^b(^^W^i^ffl^-?s' K6 5{cSI]^i-6fd(t 
Ogg^^tTTii^RiiTt? 3*5J;t;5Kjl7t7 5-Sr^7L« 
(C. ^® J; ?) f^fillcii^^mii?^ 7 4 S:^?L-t-S, 

[0 0 0 71 0 8 (e) -fb^feo 
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#ia»PK)otSr#ffiLT=fTV^^«>o#S7 6, 7 7^ 

[0 0 0 8] m^. m9 (f) {c^-r±5Jc. ^sstc 

-/I' 7 9. sot. SM^^/V'-Jf^— 7 8 t . *^iai^ 
HISS 7, sat. t*T;^/W-:4^— /Wffl5l%aL7i^K 
8 5, 8 6 i:, Sal;^/V— /W^9ltWL7VK8 

3, 8 4^m-r^^mm^ns,<Dm'!^^m8 dn^i^^v^ 

'So 

[00091 *fc> 010 ic^-t-J: 5 -hlBo^ejK© 

;:^7W-^-/V^5l#tbL7>'K8 3, 8 4 i:ftrfHlfT;=«. 
/I — 5J^— /Vffl5l^ttJU9VK8 5, 8 6^s?gfig$^^. r 
ix{;i^BSI^a5iBi 8 9 ASr^^:^i5^# Lfc^^ll|-efc t) . 
:Liri\^mmmm^&8 9ASr^«-et5*5glSa8 9;J5 

uv^tv^5ri:t, tfT;^/^— 5J^— /W7 9. 8 0i:^iB^ 
[0 0 10] 

^It^tUb^^-KS 5, 8 6 Jf:— /Wffi^l^W 

L9>'K8 3. 8 4S-?^fig-t-5fc«). =Be*coft$ff01 0 
J; 5 {c. ^ffi5IS95fp»*?affia 8 9 < ^ 

'&B3®ti&oTV>fc. }fT^MM-^7 3, 7 4iP 

S!<^ifr;^/W'-*— /W7 9, 8 0*sf^JEiK-C#/fV^^:V^5 

[0 0 11] tSoT. ±m<r)mm^^^xfi: 

giJfn<D^^a)ffia4 8 , 4 9 Srt?§: Sf£»t/>S < 

4fc'<-^^'— y P'o-jaS2 6 0'C3|Hljlb*f^St. 

— /vj^ri^^- K4 4, 4 5S.t;f^®ifr;^/u— 

/V5^Ji7VK4 2, 4 3 ir^MSi^ffl^^iy K5, 60S 

m(Dmm:^m 5 3 r t tc^s. 

[0 0 12] 

[gis^^si^i-rsfcfe®^®! m^mm9§4 

6, 4 7 t^fl;ifT;^/w— /vj^iTV-bM 2. 4 
3 , mWMM::^/i^—^—/^:^±9 VK44, 45*5^0^ 

themes?. 8■lrt>o^aBlJSlJEil6^g^c43v^T. ttriSF^ 




^M^pi 1-8 7 9 30 
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?C_h7VK4 2. 4 3t^igg-t-SSMSi^ffl^-'?'K5. 

9. 1 0^tSrag^«^Jl 1, 1 2SSrJ^/!E-r5Xe 
t , MIS«^®SS^^J#^ >i-ffi^!iiteigt»« 19,2 
0i:WiBl*gSiHi^«4ASrim^'a-«:>-^T. JPl^, JPffi^ 

ML. ^mim^2\. 2 2-f-5ist. m^^Mim 

^2 1, 2 2 $ttfcS^^ffl^?S 13. 1 4 ;i(;itilfE^ 
10 WSigg^/^-y K5. 6<D0T;£ofi«c^S«i?SHP^2 

4. 2 5Sr^{t#. r^^Sr7<^5'/^^;^^!' 2 4 A. 2 5A 

5. 6^Elc#*bTV^^^«?pjl 1, 12. 17. 1 

«)otffiSrfflV\ 01l8ii>o^^3 4. 3 5Sr?gJ5gb. 
trr^/V— /V'4 2 A, 4 2 B irRjlx/l — ^— /V3 
6^?^^£U. Ld^smi::. StlBSM^/v— /l'3 6*3 
20 .tt/H'Ty^/l'— /V4 2 A, 4 2Blzm^W^M'ff^ 

■:^<om^mm^^—y^ V 3 8 ^-ad 

/V— /V4 2 A, 4 2 B i::S:ai;^/l'— 5)^— /US Qt<0 

'K±mmz.^m\^tzm^mm.^-<~:^ v 3 s^yttt^^ 
%m^^^m^m\\ %2m^'o^m4o, 4i^m^ 

•rSXSi:, ft^Jlt-. lfIIB*^^lHlS&4 6. A7hM 
Stf TX/W— sjx— /V4 3 A, 4 3 B i: aiaSii^/V'— sJ^ 

30 —;v3QAhMft\fT:;^n^^—/VrL±'7>'V42, 4 

3 i *«©j1;^/V'— Jj^— /WJ^iT K 4 4 . 4 5 SrJ^J^ 
•r5X@Sr;fr-rSi!f5t:&ffi5 3T?fcSo 
[0 0 13] 

ffiS 3^c*3V^r. MISf^SlalBS7, 8 <D^^(D<firg{clf 
t;^/v-jJ^— /W4 2 A. 4 2 B t ffiiBS-t-5MMSi^^/-? 
S' K5, 6 Srtgtt#fcrtSiBj»«4 At:iiarftJ©:7d- MhI 

^m^m-(^m^ir 5 x^g t . 

[0 0 14] J5:tctt|Bft^S««^J#t>t-ffi«S!gJte!Bt£ 
40 «19, 2 Oi:KrfE««^Jl 1. 12®, ilfeigta^tl^ 
JiiE«l«4 ASTm^-g-to-e-T, J: tj^jpf^. 

^mitm^2 1 , 2 2-f-^xet, 

[0015] J5:(;itfria#-Sfk 21,2 2m^^iitcMi^ 

2 4, 2 5^m^h. r4xSryNVW>^^«§!^^;</>^ V— 
iDXOpt^/w;^^ 2 4 A, 2 5 ASrf&^lri: UT. 

mm^um-''^iyV'5, Qm&mm}fT^^Mm-^2 6. 2 

7i:^n. UA»S=K{C, «S*H5^2 6, 2 7 l*3<Of5iaSK 
50 Siggffl^^s'KS, 6*®gi5©^«^Jl 1. 12, 17. 
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1 Smm^k r F^drV-vW-f-'-3fcSrffiV\ S^^SrtT 
[0 0 1 6] 2Jc(c, i51^J6-D#S3 4, 3 5 Sr*;q^«e 

— j}^— 4 2 A, 4 2 B t RjIx/V— /}x— 3 6 S-J^JSK 

h3 7 -^tcjammmmit^—:^ hsa ^%m, m 

ilE^ffiCT;^;!'— /V4 3 A, 4 3 B 
mMM:^/\-—^—/i^3 6 A<05\:_h^aj::^Wbfc3 7* 
tz\t3 8^k r F^^i^T\^—^~^^m^VX. 

[0 0 1 71 b«»5^tJl. B20«g»o#g4 0. 4 1 

■SXSt. 

[0 0 181 J^Ctvl. h:E5'^>i/fe^^V\ 

4 6.4 7 t^M^^gCa 5 0 H*.ffl*^ 
ffi®4 8, 4 9fi«CD/^$V^^S^fr;^/^— Jf:— /W4 3 
A, 4 3 Bi;^mH'r;^/P— /Wj^i^i^bM 2, 4 
3 tl[S:^al:^/W— 5)^— ^1-3 6 Ai;^m:^jl^/W— 
/W5^J:7VK4 4. 4 5Sr?^^-t-5XS^*i-5r tfc 

So 

[0 0 191 

2 (a) ~ (b) , ms (c) ~ (e) . 04 (f) ~ 
(g) , 05 (h) , 06, 01^^:*':5V^T, ULWr 

[0 0 2 01 (HJS^ajl) ^-r^ 02 (a) {^^i-J;p 
t-x ^mmmi. 2 (^$18;im, SS^m) iiiteiB: 
(FR-4) 37!)^h^£?>Vmm^ (4. 0) (OfHM 

[0 0 2 11 02 (b) K^-rX^K. <&^©7;*-b3i 
^ V ^j£T?_hiaf^M^3S "J iteigj^ 4 (0^^<^>^«{;i 
If T^/W'-*-/V4 2 A. 4 2 B ir^i^-f-SMM^ffl 
^■'■yKS. 6*5J:i;!rtg[5lK7. 8Sr?g^Ul^^Eilil« 
4ASr#5o ^^HmmiS. (FR-4) 3^U^kVX 

^Ki^rv'. ^y^'^K, r^^K, 

[0 0 2 21 03 (c) (C;^-t- J; 5 t-, -hlBf^S 

1 OSr^^ftj. mitU K5teg»tXS^{c. 

^s'-^i^&^vv mmmi i. 1 2^^*u, k;^*^ 

[0 0 2 31 0 3 (d) «c;^t-<J; 5 ±iagi« 

IPJ# >T- c5^3Site»S<g 19, 2 0 t tiflBF^eiBi66« 4 
ASrim^-&*3-fr5o 

[0 0 2 41 03 (e) {c^t-J:5»-s 03 
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(d) \z.x. m.y^'^t>^xm-^t^^m.i^t^\-i.\^>^s—/v 
m^^mmmmi 3, 1 4\zm^. mmmfmrny^-y k 

^S^f6HPliP2 4. 2 5§rtSft». :mSrtfr^|^ma 
5t 2 6 , 2 7 Srtiliag W^i^ffl^^ K 5 , 6 «ffi3£^5L 
■fSf&Jr(C;?«^/l'-^;^^ 2 4A. 2 5A-S:IBV\ 
iJ'/l'-^^^.^ 2 4A, 2 5A(;i<k«3iBi»^tf-CgB«$tufc 
10 tfri|^*ai5^2 6. 2 7 S-^TL-t-^So 

[00251 ^V^-e. JilBH-TH^RiiT^ 2 6, 2 7 Sr^^ 

JSftilr9. 0~10. 7 // m^ffl-CABXtrtr 5 
10. 6;jm-Cfc»5. r.OS?««5 9;imy-p*fcf41 

0 . In m w Ji(D*px^#-e« trrif^^miiJt 2 6, 27 

[0 0 2 61 jJcV^T?. lfT;^/V'— 5J^— /WJ^Ci^S 0 i: If 
T 2 9 ©^*s 1 ~ 1 1 %®Ht?Sii 
20 J*l~5%«6fflrt«sj;<, 1 1 %W±-C«. B^flfj^ii 

6, 2 7S®®:?^<DtttJ:*r-rS7'— ^■'^2 8ttl~9ft 

«eH-e*at*i~4«®H*5<t< (0 6^mor.tc ) 
[0 0 2 71 ^Jcv^-e, trT»ii:A:_h@3 0*50. 04~ 

0. 1 SnmieHt?, ftii@JiO. 0 6~0. Iiimi36ffl't? 
r(Dlf7'i|tKii5^2 6. 2 7rtS«a5!|fl$f*. 4~2 5 
/im®H-e, ft®|i5~l 5 /zmfSffl-CiV^ (06#M 
30 O^lt, ) „ 

[0 0 2 81 »CV^-C^5^-^'•1r^VKKyy^§^fflV^g^!)^'|it 

?tM{t«^^tev^:Sii:A:3 i ?^^5L-t-.5o z.(onm'K3 i 

ii:@l40. 2 5~0. 6imn$eia-CJ:V\ 
[ 0 0 2 9 1 JJtV-e, \fT^nm'R2Q, 2 7I^®^M 

mmm^< k 5 , 6 vxxi^^mmm 11. 1 

2, 17, 18;BJflg3 2, 3 3MSrK r F^^i^-rV— 

[0 0 3 01 ^^CV^t?, _h|Bk r Fo^'^v'-vv— 

2 2 5~2 7 5 nm|iHT?*DXL, 2 4 7 

40 ~2 4 9 nm-e<t< . «fj||3 2, 3 3 SrK?*-r-5 

^WttX^XYi.. T'^^T^tJgXffi^fi'^rirdSprie-T^fe 
S*5mJWtrTi|«^mil5^2 6, 2 7{c«ffl-t-'5i:> IfTR 

m-K 2 6, 2 7 5 Tfammx^-^iz-m^x^ t£ 
v^fc«>, «iii*5-ei5aaEi:LTa»), iisfeo#^is-t-» 

2IIlme^.T^-iSL•rV^/j:V^„ t¥o-C, ±|SW— ifiPXiT* 

[0 0 3 11 04 (f) (ll^-fi 5 t-x 

^y-f v^' b®SC^*-o#&S:fflV\ ^;?^15~2 0m 
50 mCO|51^»t>o#^3 4. 3 5 ^MV. WM^^/i^—^— 
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/W3 6 i lfr;^/V— /U4 2 A, 4 2 B ^JgfigtJt , 
^(Ot^r 4 2 A, 4 2 B*3<tt/*ji;^/W— 

3 6 :;^\>^izmmm^4-:^o)yfmi^y ^ ^-a •) 

m-<-^ h 3 7*fc»*W|gi#m'tt-<-;^ h3 8 SrWJS 
4 3 A, 4 3BtB9MM:^/i^—^—/^3 6 At^m^ 

(0 0 3 21 ^:<D=K, ^«lfT;^/V'— /W4 3 A, 4 

3 B*5j;0:^mS:il>^/W— /V3 6 A(D5^:±^ia{c^ 
ttlbfcSaiB3 7t3itJ*3 8^— X hSrK r F^^->-^W 10 

!fSrffiV\ Jgfi2 2 5~2 7 5 nm©j6H-Cft)St*2 

4 8 nm-CJ;< mSrMWU. ^*€r=fTV\ ^p^-ft-f 

[00 3 3] 2fe:V>-C, J:|BWf^^«lt-<-;^ h 3 8 tt, 

^. m, ^v^f-^, /^7v?5'A^A^e>^«n-5i^'fc 

< t t>-oro^«#!|a^-e J; < . :ioip:^3KrSi*o. i 20 
~ 3 0 ;i in©®H"ei©3iaM?^5Kttx J^?g^^*;fe»:7 w 

[0 0 3 41 miE^**:7xf 7— <0-&*4ttx 5 0~96 

m*%»®H-e. mm. s 5 ~ 9 e Sfi%-e J: < , 

[0 0 3 51 MIS:=t:«{*:7 7-A D if68k'<-;=^ 

wmmmh\i.. ^-^^'.ym^ m.>^^-^^-^mi% 

i: >b-o£D«fflg-eJ; < , WriB7F^^*:7^7— ttt. v^y 30 

007^9— ■CJ;<, rcosp:^!|sfet6»*3. 0~5 0/im 
<0|6ffit?. 0ag/£qz*&3K@M:, 5. 0~10tfmcoffiH 

[00 3 61 JJ:V>T?, IftfS^^fliP'.f 

5 0~9 Ofil:%<Oi6H-e, ^<0jSgi5*Siiei&«fJ!gT??^^ 
Si^. #53i''£^**«8 0~9 0aS%©®Hi:Lfco 

[00 3 71 gcJd, E 4 (g) jc^-r J; 5 
^^J^^W-^ ^B^®«)otr^feS^fflV^, ^^^il 0~1 5 ft 40 
m©S^2®«)o#ff4 0. 4lSrJg^i-5o 

[0 0 3 81 0 5 (h) {c^-rj;5<c, 

hmj/^i^^jfe (K^^^-^/WA ; H-N2 4 0. ^ 
lfe^«:Na.Ca,. Jg^blg2«fe«E. NaOH*^) Sr 

fflv\ ^9^mm&4^. 4 7t. 3i!mw5i^/^- 5^-/1' 

?t-h9>-K4 4. 4 5Si:»aii'r;^/W— 5f;— /v:A:_t7 
^'K4 2. 4 3a^J^^b. rttJcir)^®*^gCf„5 
0 O^^Sa 4 8, 4 9 dS/jN $ < $ tT.. A^ot^Jleo 
5l#aiL9>K8 3, 8 4, 8 5, 8 6 ti£M5''<C< , i«S 
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^j:5*5l?^<^#«iBII^R<D$Sijg:;^fe5 Ztmh^^. 
[0 0 3 91 JSfcIc:, El 6 Jc;^-t-<t 5 td. E3 (e) <Otf 
Til^Rai?^ 2 6, 2 7 SrItlES S' K 5 . 6 « 

-g-(Otrr;^/v— >f:— /w5t±S3 0 t fTJ^/w— 5)^— >'i'?v: 
JiSS 2 9 1 ~ 1 1 %®H-e. SfllElf Tit^«il5^: 2 
6, 2 7Mffi<o:A:(DWcSiJ-t--5x— ^■«:^2 8*S1~9S 

[0 0 4 01 JEtc, SH::^-f±5tw. 0 5 (h) 
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